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Abstract

This 3-CRU parallel mechanism has three CRU branched chain groups and this parallel mechanism
has three characteristics of translational movement direction. In practical application, it does not
require so much degree of freedom. Based on the investigation and collecting data, the device
needs low degree of freedom. A novel 3-CRU translational parallel mechanism has been designed
for adapting to this situation. In this paper, the position and speed of the mechanism are analyzed,
and the Jacobi matrix of the mechanism has been obtained. According to the principle of virtual
work, we established the Kinetic model of 3-CRU translational parallel mechanism. It can provide
the help for the researching on the accuracy of precision motion platform.
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Figure 1. Translational parallel mechanism diagram
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Figure 2. The structure diagram of mechanism
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Figure 3. Fixed coordinates system and Kinetic coordinate
system
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Figure 4. Displacement curve of drive rod
4. WEENFHLFE I (L Lk
0.8
0.4 N
N\ 7 \
X ——— / A\
& C ... A
- 7=
s \\ & /, \\
E o N . X
~ " \\\ - // \\ \\\ )
e =— "\ B -~ TN 7
N\
0.4 S~ S
0.8 . : :
0 0.5 1.0 1.5 2.0
t(s)

Figure 5. Velocity curve of drive rod
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Figure 6. Acceleration variation curve of drive rod

B 6. WEEDATINEE L EhL

IR ) — TR R BOGERE . A% DL b2 0F Jm SR S Bk P 5 i T P 2 A — B e R O R, S
T2 Ah I s E L 225 e B n . R RED R B, ST T U B e, G A R e BR R A R 8]
izl ADAMS HEATHUMIKIZN 717200, BT R BIRON DR EAT#E— DT B 1 2% . eid i Batr, &
ATTAT LATE BUBLAL (R RL A £ A A A8 A I ALAA) AR 3 P2 ATD s F) S AR 2 AR A, LR O RS o 3o B Rkt 82 ) A2
AR R PR, IXFELE R B R 0 FI ORAIE T AL s IR e 1, 727 op S RE S T o 1 A 7 i

FEIF BT DAGRAE A P i R T S



AR %

SE#k (References)

(1]

(2]

(3]
(4]
(5]

(6]
(7]
(8]
(9]

[10]

[11]

[12]
[13]

[14]

YRR, SRR, SO, L BT - BB 4-UPS-RPS HULIRIIAS) 11254391 THEHLAE el & R 4,
2014, 20(7): 1709-1715.

igﬁ% JURp 18] /b 5 oh B I BRAL A8 AMLA T 5 254 MBS 7S [D]: [E=Aie ). B2 #ili K%,
Melet, J.P. (2006) Parallel Robots. Kluwer Academic Publishers, London, 1-18.

T, BUKAE, BV mE S AU IM]. dEs SR H AL, 2006: 89-210.

Lu, S. and Li, Y.M. (2015) Dynamic Dexterity Evaluation of a 3-DOF 3-PUU Parallel Manipulator Based on General-
ize Dinertia Matrix. 2015 IEEE International Conference on Robotics and Biomimetics (ROBIO), Zhuhai, 6-9 Decem-
ber 2015, 1506-1511. https://doi.org/10.1109/ROBI0.2015.7418984

WIERE, BRET, AR, AR RN R R38R A R R[], HUK 53U, 2005, 5(25): 7-11.

R, B, — R ALY [ IR S U AL E T[], HURLE S ER, 2000, 6(19): 927-929.

Chen, Y.Z., Liu, X.Y. and Chen, X. (2013) Dimension Optimization of a Planar 3-RRR Parallelmanipulator Consider-

ing Motion and Force Transmissibility. 2013 IEEE International Conference on Mechatronics and Automation (ICMA),
Des Moines, 4-7 August 2013, 670-675. https://doi.org/10.1109/ICMA.2013.6617996

HE, HelE, BRE—. 2T Lagrange /78 =H HEIFBNABN /5[], LML MR RS54k, 2004,
30(1): 51-54.

Murillo, M.G., Eduardo, C.C. and Jaime, G.A. (2013) Dynamics of a 2(3-RRPS) Parallel Manipulator. 2013 9th
Workshop on Robot Motion and Control (RoMoCo), Portland, 3-5 July 2013, 270-275.
https://doi.org/10.1109/RoM0C0.2013.6614620

Tsai, L.W. (2009) The Enumeration of a Class of Three-DOF Parallel Manipulators. The 10th World Congress on the
Theory of Machine and Mechanisms, Atlanta, August 2009, 1121-1126.

e 3-PPR V- [H JF AL (32 Bl 5 Al 1 2 PERERT ST [D]: [t 224 3], KR bk, 2014,
RANEL S LIHEE IR 4PUS-1RPU ML /)22 580 1122 0 M [D]: [ 22 A0 i 30]. Wa/RE: IR 7RI Talk K2,
2011.

ARV, T A St Delta JRERHULME B ] FEME @ AEOR[D]: [ L2 Arie 3], vERH: ZRAER,
2015.

Hans X

BT R E R =20 T RS

BRmarE RS (QQ. TE . HMRAE & W)
R VL L i A & AT

24 /NS DA DS R 16 TR BT A 558 1)

RUT IAE L4 R T

LAV I AT VP o

IR

A 4% 78 i HET IS IR AL

Noo~owhpRE

WhaiE A http://www.hanspub.org/Submission.aspx
HATIME4E : met@hanspub.org

()


https://doi.org/10.1109/ROBIO.2015.7418984
https://doi.org/10.1109/ICMA.2013.6617996
https://doi.org/10.1109/RoMoCo.2013.6614620
http://www.hanspub.org/Submission.aspx
mailto:met@hanspub.org

	Kinetic Modeling of a Novel 3-CRU Translational Parallel Mechanism
	Abstract
	Keywords
	一种新型3-CRU并联机构的动力学建模
	摘  要
	关键词
	1. 引言
	2. 3-CRU并联机构的结构描述
	3. 运动学分析
	3.1. 并联机构的位置逆解
	3.2. 单位
	3.3. 并联机构的雅可比矩阵

	4. 并联机构的动力学方程
	5. 机构的动力学仿真
	6. 结语
	参考文献 (References)

